T he Human Genome Project has begun reporting its findings and it is anticipated that genomic medicine will be incorporated into many aspects of medical practice, including primary care. 1 Increasing numbers of patients are approaching their general practitioners (GPs) with concerns regarding their familial breast cancer risk. 2 GPs readily identify a role for themselves in cancer genetics services, but admit to a lack of confidence in this area. 3 They also lack the appropriate educational knowledge and skills to provide prenatal genetic advice. 4 A traditional educational approach to improve GPs' knowledge is through the distribution of clinical guidelines. It is still unclear which is the most useful approach for primary care based genetics. A recent scenario based study showed that guidelines can improve the appropriateness of referral but educational outreach visits do not make the referrals any more appropriate. 5 However, outreach genetic facilitators can improve health care professionals' knowledge and uptake of screening for haemoglobin disorders. 6 Evidence from other specialities suggests the effectiveness of such outreach and liaison visits in improving GPs' performance and appropriateness of referral. 7 There is currently no research indicating British GPs' preferences for continuing genetic medical education. This survey was designed to investigate GPs' views on how appropriate training should be provided. Determining which GPs' attributes are associated with which method of education may help postgraduate general practice tutors to tailor genetic continued medical education to the needs of particular groups of GPs.
METHODS
A questionnaire was constructed to ask GPs to rate how useful they found six different methods of delivering clinical genetic education (meetings, day courses, educational outreach visiting, hospital derived referral guidelines, joint hospital/general practice derived referral guidelines, or written educational material). GPs were also asked about their attitudes towards methods for dealing with two case scenarios. These were (1) prenatal genetic risk and (2) breast cancer genetics. The survey questions were constructed from themes that emerged in analysis of focus groups with GPs. 8 Data on the characteristics of GPs and their practices, and self-reported adequacy of previous training in clinical genetics were also collected.
The questionnaire was sent with a covering letter from a local GP (NQ) to all 644 GP principals in 388 practices in the Nottinghamshire area. Reminder questionnaires were sent at six weeks and 10 weeks and a postcard reminder at 12 weeks. GP and practice attributes on the self-completed questionnaire were validated against publicly available databases.
The data were analysed in SPSS version 9. There were six approaches offered for the primary care management of family history of breast cancer. These were in order, from least to most primary care orientated, refer direct to hospital, ask patient to complete a family history questionnaire then refer to hospital, draw a pedigree then refer, send pedigree to geneticist for advice, phone geneticist and counsel as advised, and finally to obtain information and counsel as appropriate.
These six approaches were converted into a single score indicating the GP's attitude to primary care management of familial breast cancer. GPs were asked to rate each approach on a six point Likert scale ranging from "not useful at all" to "very useful" and these were then converted into a score from 1 to 6 where 1 indicated the most negative attitude to primary care genetics and 6 indicated the most positive attitude to primary care genetics. GPs with a positive attitude, for example, would regard referral direct to hospital as "not at all useful" while regarding phoning a geneticist or obtaining advice and counselling as "very useful" approaches. An overall attitude score was then calculated by summing scores for the individual questions answered and dividing by the maximum score attainable from the questions answered. This gave a continuous scale ranging from 0 to 1 with 0 indicating a negative attitude to primary care genetics, and 1 indicating a positive attitude.
The score was then divided into positive and negative attitudes using the median score as the cut off point. Values greater than the median were regarded as more positive attitudes whereas those equal to or less than the median were regarded as more negative attitudes. The process was repeated to generate a second score from items measuring attitudes to a prenatal genetic risk scenario. The internal validity of the scores was estimated using Cronbach's alpha. 9 An alpha of greater than 0.6 indicates that more than 60% of the measured variance is reliable and that the items constituting the scale are likely to belong to the same conceptual domain.
Continued medical education preferences were grouped from a six point Likert scale into two categories: "useful" and "not useful/neutral opinion". Chi-squared tests were used to assess the univariate relationships between GP/practice attributes (table 1) and continued medical education preferences. Associations between GPs' attitudes towards case
Key points
• Postgraduate meetings and joint hospital/general practice derived guidelines were the continuous genetic education approaches most favoured by the surveyed British general practitioners (GPs).
• Whole day courses on genetics were the least favoured approach, particularly among female GPs • The self-reported adequacy of genetic teaching fell dramatically between medical school and the postgraduate years.
• Younger GPs reported better undergraduate teaching, suggesting medical school genetic teaching is improving.
scenarios and continued medical education preferences were also assessed. Stepwise backwards multivariate logistic regression was used to assess the independent effects of the GP/practice attributes on the continued medical education preferences. This gives results in the form of odds ratios (OR) where an OR of 1.5 indicates that GPs possessing the characteristic in question are one and a half times as likely to regard the chosen continued medical education approach as useful than those who do not, and an OR of 0.5 indicates that they are half as likely to regard it as useful.
RESULTS
The response rate was 62% (n=397). The attributes of respondent GPs and the practices they belonged to are shown in The attitudes of the GPs towards the two case scenarios are also given in table 1. The score for attitude to providing a primary care based cancer genetics service had a Cronbach's alpha of 0.69 and was dichotomised by the median value (median=0.56, range 0.17-1.00). The maximum alpha for the score for attitude to providing a primary care based prenatal genetic service was 0.44 and so it was not used in any further analysis, since this indicates a poor level of internal validity. 9 The frequencies of GPs' opinions regarding the usefulness of different continued medical education approaches are shown in table 2. Very few GPs considered any approach not useful. Whole day courses were considered to be the least useful (36% regarded these as useful), while joint GP and hospital specialist drawn up guidelines were the most popular approach (77% regarded these as useful).
Univariate associations between GP/practice attributes and continued medical education preferences and multivariate associations after adjusting for the confounding effect of other attributes were as follows.
• For meetings, no significant associations were found in either the univariate or the multivariate analyses. The majority of GPs (70%), however, considered these to be useful (table 2 ).
• For whole day courses, in the univariate analysis, the approach was only significantly more popular in the male subgroup (χ 2 =8.179, p=0.004) and this was retained in the multivariate analysis, where males were twice as likely as females to regard whole day courses as useful (OR=1.93, 95% CI 1.24 to 3.02, p<0.01).
• For educational outreach visits, in the univariate analysis rural GPs were less likely to favour educational outreach visits (χ 2 =4.258, p=0.039). Further, in the multivariate analysis, rural GP were half as likely as urban/inner city GPs to regard educational outreach visits as useful but this failed to reach statistical significance (OR=0.56, 95% CI 0.31 to 1.00, p=0.05). Also in the multivariate analysis, GPs with a positive attitude to providing a primary care based breast cancer genetics service just failed to reach statistical significance (OR=0.66, 95% CI 0.44 to 1.00, p=0.05).
• For hospital guidelines in the univariate analysis, this approach was popular among GP undergraduate tutors (χ 2 =4.627, p=0.03). In the multivariate analysis, tutors appeared one and a half times more likely to regard guidelines as useful than non-tutors but this again failed to reach statistical significance (OR=1.56, 95% CI 0.94 to 2.59, p=0.09).
• There were no significant associations between GP/practice attributes and joint hospital and GP derived guidelines, although this was the most popular continued medical education approach. [11] 139 (36) 155 (40) 92 (24) Educational outreach visiting [11] 194 (50) 143 (37) 49 (13) Hospital drawn up guidelines [12] 225 (58) 125 (33) 35 (9) Joint GP and hospital guidelines [11] 304 (79) 74 (19) 8 (2) Educational material [13] 212 (55) 143 (37) 29 (8) [Missing] refers to the number of missing cases rather than the percentage.
• For educational materials, GPs with a positive attitude to providing a primary care based breast cancer genetics service were significantly less likely to favour this approach in the univariate analysis (χ 2 =6.039, p=0.01). However, this approach was popular among GP postgraduate tutors (χ 2 =5.360, p=0.02). Multivariate analysis retained these two variables; GPs with a positive attitude towards providing a primary care based breast cancer genetics service were half as likely to regard educational materials as useful (OR=0.60, 95% CI 0.38 to 0.91, p=0.02) and GP postgraduate tutors were two and a half times more likely than nontutors to regard educational materials as useful (OR=2.65, 95% CI 1.41 to 4.94, p<0.01).
DISCUSSION

Principal findings
GPs were anticipated to be a heterogeneous group of medical doctors with varied continued medical education requirements. However, each approach was found to be useful by at least a third of GPs and on multivariate analysis very few GP attributes were significantly associated with any of the six identified CME methods. The approaches giving the highest usefulness scores were joint hospital/general practice guidelines and meetings. Female GPs generally did not favour whole day courses, which could be attributed to their family commitments. A positive attitude towards familial breast cancer management was associated with GPs' scoring educational material as less useful. However, GP educators scored educational material as useful. These educators may have found them a useful teaching resource.
Previous research
From previously published reports, we know that educational outreach visits to professionals at their sites of work are recognised as effective, while traditional meetings and written guidelines to health professionals do not appear to have an impact on professional performance. 10 11 In this study, the "less effective" approaches were particularly popular, with a mixed response to the more effective educational outreach visits. Rather than pushing the effective continued medical education approaches, it would appear reasonable to adopt the popular continued medical education approaches and modify their format to make them more effective. For instance, the overall popularity of the traditional meeting could be used. On the surface this appears to be a passive learning process, but within such a structure active small group formats could be introduced. 12 Meetings may provide an opportunity to discuss locally developed guidelines and other written educational material. However, as there is some evidence that guidelines presented at meetings only lead to a transient increase in their use, then this teaching method may need to be combined with a recognised practice based approach to ensure continued use of guidelines, for instance, incorporating patient specific reminders. 13 Previous research has shown that undergraduate teaching has improved since the early 1960s.
14 This study confirms this, as GPs aged less than 50 years considered that they had had better teaching than older GPs. In more recent years, the teaching has become more clinically orientated and the impact of these changes needs evaluating. However, a deficiency in postgraduate genetic teaching was also highlighted in the survey. Although 36% of respondents felt that they had had adequate undergraduate teaching, this fell to 17% feeling that they had adequate postgraduate teaching. Postgraduate deans will need to consider strategies to maintain the adequacy of clinical genetic education after qualification through locally sensitive continued medical education programmes.
Strengths and weaknesses
We attempted to improve the content validity of the survey by constructing the questionnaire using themes derived from qualitative work with GPs on their attitude to genetics. 8 Further, this was administered in an English county with a wide spectrum of practices of difference sizes and from various localities. This enhanced the generalisability of the project.
There was a non-response bias for age and gender. This was taken account of in the multivariate analysis. However, there remains the possibility that non-responders may be less enthusiastic about genetics. Lack of immediate clinical relevance may deter GPs from replying to genetic surveys, 15 but starting the questionnaire with a discussion of a prenatal and a familial cancer scenario should have increased the survey's relevance to general practice.
Future research
A recent survey indicates that practice nurses have similar genetic educational needs to GPs. 16 In the future, general practice teams' genetic skills and knowledge may be improved by in practice multidisciplinary "education groups" facilitated by appropriate written material and genetic liaison nurse input. 17 Research projects should aim to develop and test such educational interventions for improving genetic education in primary care. In particular, this research should include clinical endpoints to ensure that the intervention is having an effective impact on professional practice. Design and implementation of this intervention should take account of both quantitative surveys, such as this one, and qualitative work. Further qualitative research will be required both to explain some of the results obtained from survey responders and to attempt to explore the views of unenthusiastic and nonresponding GPs. 18 
